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Kinematics

/%
/ epq :
/. S reaction

scattering

plane  / _“\JYJ U —".
IOA_1 plane
“out-of-plane” angle _— %
In ERL,: Q*=-0q,g"=0°—w?*= 4ee' sin?0/2
Missing momentum: p,=q-—-p = pA_lzT——pO
PWIA

Missing mass: eEm=@—Ty—Tx,



Response Functions (OPEA)
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where the V's depend only on the (known) electron kinematics.



The Spectral Function

In nonrelativistic PWIA:

d°o
= Klogp |S(Pr>en)
dQ,dQ  dpdo \
e-p cross section nuclear spectral function

For bound state of recaoill

proton momentum distribution
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Final State Interactions (FSI)




Distorted Wave Impulse
Approximation (DWIA)

Treat outgoing proton
distorted waves In

presence of potential
produced by residual
nucleus (optical potential).
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“Distorted” spectral function
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“Spectroscopic”
Factors ...



Normalization factors
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Transfer Reactions and Normalization Factors

TABLE I. Cross sectiqns for the reactions
12C( 1 2C, 1 IB)X, I'ZC( IZC, 1 IC)X, I2C(lho’ 1 ‘SN)X and l2c( Iﬁo’ ]SO)X.

A-lz E, MeV/ E* o, ,(mb) * be G npr
nucleon Strip. Diffr. {(mb) (mb) R,
i =] 250 a 21.9 1.8 100.5 65.6(26) "/ 0.65(3)
1050 a 20.8 1.9 96.1 48.6(24) “||0.51(3)
2100 a 20.6 2.0 96.1 538027 °|0.56(3)
L 250 a 21.4 1.7 982 56.041)°[|[0.574)
1050 a 20.2 1.8 93.4 44.7(28) “|| 0.48(3)
2100 a 20.1 1.9 93.3 46.5(23) °||| 0.50(3)
N 2100 0 1540 1.77
6.324 1295 1.30
Sum 80.2 54.2(29)°
50 2100 0 14.63 1.61
6.176 12.54 1.23
Sum 76.9 42.9(23) ¢

B.A. Brown et al., Phys. Rev. C 65, 061601 (2002).
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Where does the
missing strength
go?

Short-range
correlations? ...
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Reaction
Mechanism
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Relativity ...
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The deuteron
and the NN
Interaction
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The
Nucleon



Proton Polarization and Form Factors

Free €p scattering”
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e +e' 0
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0" z m \/T( T) M (2j
2 2 2 e
IO:GE+rGM{1+2(1+r)tan (26
In nucleus
| =

model assumptions

* R. Arnold, C. Carlson and F. Gross, Phys. Rev. C 23, 363 (1981).



Proton Elastic Form Factors via 1H(§,e'ﬁ)
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Searching for Medium Effects on the Nucleon ...

In parallel kinematics:

d°c - pE
dQ2.dQ dp dw (2m)’

S [VLRL +Vr Ry ]

~~/

i 2R, 6,

Q2 I:QL GE
L PV¥IA

R; =

This relies on (unrealistic) model assumption.




Medium Modifications or FSI?
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Calculations (10): T.D. Cohen, J.W. Van Orden, A.
Picklesimer, Phys. Rev. Lett. 59, 1267 (1987).

Data (12C): G. Van der Steenhoven et al.,
Phys. Rev. Lett. 57, 182 (1986).



Another, less model-dependent,
method ...

Polarization Transfer
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Rev. Lett. 82, 45 (1999); their analysis shown by stars.



Summary

 Single-particle picture describes some gross features of
experiments at least in quasielastic kinematics.

* Quenching of strength gives indirect evidence of NN
correlations. Also, some direct evidence, but ...

* Reaction dynamics still not well understood.

 Relativistic treatment essential at moderate/high Q2, but
also essential at low Q?for certain observables.

* NN interaction studies via d(e,e'p)n now being fully
exploited: reaction dynamics/short-range structure of NN
force.

» A wealth of new information now coming out on the
nucleon: elastic and inelastic structure, medium
modifications, color transparency, polarizabilities, ...



